occur frequently in gonorrhoea patients. 16 Nonetheless, chlamydial infection is less often clinically apparent, seems less contagious and has a longer incubation period for men. 16, 17 In the US and Canada the epidemiology of chlamydial infection appeared to be different from that of gonorrhoea; [18] [19] [20] chlamydia cases were younger, more often white, had a higher mean income and were geographically more diffusely distributed than their gonorrhoea counterparts. 18, 20 In addition, men with recent, casual or new sexual partners were less likely to have chlamydial infection than gonorrhoea compared to men with only regular partners. For women only younger age distinguished chlamydia from gonorrhoea cases. 19 The epidemiology of chlamydial infections is imperfectly understood in The Netherlands. A knowledge of epidemiological differences might help in the design of future control activities for STD. In 1994 a study was carried out which investigated the epidemiology of STD among consecutive visitors of the STD clinic in Rotterdam, The Netherlands. This STD clinic is the second largest of six STD clinics located at Municipal Health Services and University Hospitals in four major cities in the Netherlands. Services are offered anonymously if desired and free of charge. These STD clinics may be consulted more often by individuals with low socioeconomic status, ethnic minorities, intravenous drug users, commercial sex workers (CSW) and those without health insurance. In general, attendees at these clinics are considered high-risk populations for STD. The major aim of this study was to estimate the prevalence of gonorrhoea and genital infections with C. trachomatis among visitors at an STD clinic and to identify subgroups with increased risk.
MATERIALS AND METHODS

Study Design, Population and Data Collection
Between 1 January and 16 December 1994 a crosssectional study was carried out among visitors of the STD clinic of the Department of Dermatology and Venereology, University Hospital Rotterdam. The study was approved by the Medical Ethical Committee of the University Hospital Rotterdam.
All visitors, except for those attending for confirmative serology for syphilis or for long-term therapy, were eligible for the study. First, the reason for presentation and a brief medical history were recorded by a physician on specially designed pre-tested forms. Visitors were asked about specific urogenital complaints and previous STD. For women additional information was collected on their menstrual cycle (date of last period, regularity, interval bleeding), the number of pregnancies, deliveries and abortions, current type of contraception and period of use of oral contraceptives. For all visitors, a sexual history was recorded by the physician: age at first sexual intercourse, gender of sexual contacts, type (steady, casual, commercial) and gender of last and former sexual contact, the number of sexual partners in three periods (last month, half year and lifetime), orogenital and anal contact in the past 6 months and condom use while having intercourse with casual partners in the past 6 months. Also intravenous drug use (last 3 months, ever or never) and CSW or being a client of CSW (last 3 months, ever or never) was reported. Finally, visitors were questioned about nationality, native country and use of antibiotics in the preceding 4 weeks.
Clinical Evaluation and Laboratory
Testing. During the medical examination, for men two urethral samples were taken for detection of C. trachomatis, both by cell culture and Gen-Probe PACE 2 (a patient was defined positive if at least one was positive). 21 Secondly, specimens of the urethra and oropharynx were collected for culture for Neisseria gonorrhoeae. Rectal samples for N. gonorrhoeae were only taken if anal sexual contact was reported in the past 6 months. In first-void urine samples the average number of leukocytes per microscopic field was determined (magnification 400×). Urethral discharge on examination was categorized as watery, mucous, mucopurulent or purulent. The amount and colour of the discharge were also recorded.
In women first urethral samples were obtained for N. gonorrhoeae culture and for Gram-staining. Vaginal discharge was categorized as floccular, homogeneous, curd-like, frothy or watery and the amount and colour were recorded. During speculum examination, endocervical material was collected for N. gonorrhoeae culture and for microscopy. Gram-negative intracellular diplococci were sought in the Gram-stained smears from urethra and cervix and the average number of leukocytes per field was determined. After wiping the cervix, two endocervical samples, for culture and Gen-Probe PACE 2, for detection of C. trachomatis were obtained. The cervix was also evaluated for ectopy, cervical bleeding induced by taking swabs and disorders of the cervical mucosa. Other cervical disorders, such as purulent discharge could also be recorded. used. Factors associated with the STD with a P-value Ͻ0.10 were further analysed by multiple logistic regression analysis. Age was always included in the model, as it is consistently described as associated with chlamydial infection and gonorrhoea. For some associations, because effect modification by age and native country was theoretically possible, (limited) stratified analysis was executed to inspect the stratum-specific odds ratios (OR). Because no relevant effect modification was found and none was known from previous studies (except for gender), no first-order interactions were entered into the models. If variables were missing for at least 5% of the individuals, a category 'unknown' was included in the analyses. The number of lifetime partners reported by men was not considered because 31% of these data was missing. A full model including the main effects of the univariate analysis was compared to models excluding every other factor. A factor remained in the model if either the likelihood ratio test was significant (P Ͻ 0.05) or the estimates of the beta-coefficients for other variables in the model changed by at least 10%. Odds ratios are presented with 95% confidence intervals (95% CI).
RESULTS
Participation Rate
Of the 3277 visitors eligible for the study, 71 (2%) could not be included because medical records were unavailable. In addition, 222 visitors (7%) were not tested for one of the STD of interest, mainly because they came for an HIV test and refused further examination. Consequently, 2984 visitors (91%) were available for analysis. The 222 nonparticipants were similar to the participants with respect to age, gender and median number of partners, but they were born in The Netherlands more often and reported an STD history as well as drug use and commercial sex contacts less often (data not shown).
General Characteristics of the Study Population
The mean age was 34.3 years for men and 29.7 for women. About 60% of both men and women were born in The Netherlands ( Table 1 ). The majority of visitors attended for urogenital symptoms. One in 10 women attended because of urogenital complaints in her sexual partner. The median age at first sexual intercourse was 17 for women and 16 for men. The number of partners in the last month were somewhat higher for men (not significant), but the median was one for both sexes. A history of STD was reported by 45% of the men and 41% of the women (32% when candidiasis was excluded).
Prevalence of Gonorrhoea and Chlamydial Infection
The prevalence of C. trachomatis was 12.1% in women and 12.3% in men (Table 1) . Corresponding prevalences for gonorrhoea were 3.2% and 6.0%. Coinfections were also observed: about 8% of the chlamydial patients also had gonorrhoea. Conversely, 15% of the men and 28% of the women with gonorrhoea were coinfected with C. trachomatis. A contingency table for each STD with the reason for visit showed that both chlamydial infection (15%) and gonorrhoea (9%) were more prevalent in men attending for symptom evaluation. Chlamydial infection was additionally more prevalent in men whose visit was prompted by an at-risk or infected sexual partner (18%). Chlamydial infection was more prevalent in women attending for an HIV antibody test (17%) and in those attending because their sexual partner was symptomatic, at risk, or had an STD (28%). Gonorrhoea was more likely in women whose visit was prompted by a steady partner with symptoms or with high-risk behaviour (%).
Univariate Analyses
Demographic and sexual factors associated with at least one of the STD are presented in Table 2 for men  and Table 3 for women. If several items in the sexual history addressed the same behaviour or were highly correlated then one factor was chosen for (further) analyses, depending on assumed validity, number of missing values and the value of the estimated crude OR.
Univariate associations-men. Among men, age was inversely associated with chlamydia prevalence, but only a weak association with age was found for gonorrhoea (Table 2 ). Both STD were more common among men born in Surinam or the Dutch Antilles. Additionally, gonorrhoea was more likely in Moroccan men. Men reporting intravenous drug use were less likely to CORRELATES FOR CHLAMYDIAL INFECTION AND GONORRHOEA have chlamydial infection. Drug use was not related to gonorrhoea. Of the sexual characteristics, only age at first intercourse and commercial contacts in the last 3 months were not associated with either STD. Gonorrhoea was strongly associated with increasing numbers of sexual partners, particularly those in the last month. For chlamydial infection the association was less strong and no increase in risk was observed over two partners. Gonorrhoea was more common in men whose last sexual contact was a casual partner (Table 2) , of which at least 23% were CSW (OR last contact CSW = 2.3, 95% CI : 1.3-4.0, not in Table) . For chlamydial infection a similar effect was observed for casual partners (Table  2) , although it was less clear (OR last contact CSW = 1.0, 95% CI : 0.6-1.7). Consistent condom use and orogenital contacts were protective for both STD. Men with homosexual contacts had more gonorrhoea, but less chlamydial infection than heterosexual men. For gonorrhoea, prevalence was highest if the last sexual contact was 4-14 days before the visit, while for chlamydial infection high prevalences were found for sexual contact up to 2 months prior to STD clinic visit. Gonorrhoea was more common if a previous gonococcal episode was reported. Chlamydial infection was less often found if a history of herpes was reported.
Univariate associations-women. In women, chlamydial infection declined rapidly with age (Table 3) . Gonorrhoea did not vary with age. Both chlamydial infection and gonorrhoea were more likely in women born in Surinam. Gonorrhoea was also more likely in women born in the Dutch Antilles. Current intravenous drug use was a risk factor for gonorrhoea, but not for chlamydial infection. For both STD no effect was observed for interval bleeding or other aspects of the menstrual cycle (data not shown). Only a few sexual characteristics were associated with gonorrhoea or chlamydial infection: no associations were observed for age at first intercourse, sexual orientation, reporting a steady partner, type of last and former sexual partner, orogenital or anal intercourse and number of partners in the last month or the last 6 months. For gonorrhoea, CSW, a history of trichomoniasis and one delivery in the reproductive history were risk factors (Table 3) . For chlamydial infection negative associations were observed with the number of deliveries, a history of viral STD, CSW, condom use (in general and in casual contacts), use of an intra uterine device (IUD) and last sexual contact more than 2 months ago. However, oral contraceptives (OCP) were associated with a higher prevalence of chlamydial infection. Also, chlamydial infection was more common in women with two or three lifetime partners, but prevalence decreased for more partners.
Multiple Logistic Regression
Men. Independent correlates for chlamydial infection were: age, native country, intravenous drug use, sex with men, time since last sexual contact, orogenital contact, condom use in casual contacts and the number of partners in the last 6 months (Figure 1 ). Because collinearity problems arose for the latter two, a new variable was constructed combining the information. The effect estimates were very similar to the univariate analyses. However, the OR for Surinam origin fell due to correction for the higher number of partners. When the reason for visit was added to this model, the OR for the sexual and demographic factors demonstrated only minor changes. In this extended model, men attending for urogenital symptoms more often had chlamydial infection (OR = 2.1, 95% CI : 1.3-3.2), but chlamydial infection was no longer associated with consultation because (Figure 4 ). The association with CSW disappeared due to correction for drug use. About half of the drug addicted women were CSW in the last 3 months and an additional 29% were CSW in the more distant past. These figures were 9% and 5%, respectively, for women who never used drugs. When the reason for visit was added to this model, women attending for urogenital symptoms were less likely to have gonorrhoea (OR = 0.4, 95% CI : 0.2-0.9), but other risk factors for gonorrhoea did not change.
DISCUSSION
Prevalence
The observed prevalence of chlamydial infection is relatively high in comparison to the rates of 5-15% found in similar populations in recent years. 15, 19, [22] [23] [24] The nonresponse in our study may have caused either a slight overestimation or a slight underestimation of the prevalence because low-risk Dutch individuals enrolled less often in the study, but low-risk drug users and CSW enrolled more often. Gonorrhoea was far less prevalent than chlamydial infection. A wide range of prevalence rates for gonorrhoea among STD clinic patients has been documented: 1-5 % in western European countries and Australia and 15-30% in the US. 6, 15, 19, 22, 23, 25 Although the characteristics of the 7% nonresponders suggest an underestimation of the gonorrhoea prevalence, we believe the effect to be limited.
Risk Factors
Apparent differences were present in the epidemiological correlates of chlamydial infections and gonorrhoea, especially among men. The small amount of coinfections, more pronounced in men, also suggests divergent networks for chlamydia and gonococcal transmission. Gonorrhoea was more often found in men with multiple partners in the recent past, in men with casual partners (including CSW) and in homosexual men. Additionally, drug addicted women, often CSW, were more often diagnosed with gonorrhoea. In contrast, chlamydial infection was uncommon in homosexual men, male intravenous drug users and CSW and was found more often in young attendees who had sex some time ago with an intermediate number of partners (two or three in lifetime for women and two or more in the last 6 months for men). The observation that young age was strongly associated with chlamydial infection and far less with gonorrhoea, is in accordance with other studies. 18, 23 For chlamydial infection several explanations have been suggested; the transformation during adolescence of the columnar epithelium, the 'target cells' for infection, may result in a decreased rate of infection in the elderly. 16, 26, 27 Secondly, it has been suggested that partial immunity prevents re-infection in elderly to some extent. 28, 29 Our data on chlamydial history do not support this hypothesis; previously infected individuals appeared equally susceptible for infection. However, the value of selfreported chlamydial history is limited due to the large fraction of asymptomatic infections and different knowledge of this disease in subgroups of the community. 30 The age effect may also have contributed to residual confounding through nonmeasured sexual characteristics like the frequency of sexual intercourse per partner and the duration of one intercourse. Finally, Barnes et al. documented independent higher chlamydial inclusion counts in endocervical specimens of young, white-race and OCP-using women, which might facilitate detection of C. trachomatis in these groups. 31 Among men, homosexual activity was an evident risk factor for gonorrhoea, but was protective for chlamydial infection. This divergence was also found in an Australian STD clinic, with OR of 3.1 and 0.3, respectively. 23 In addition, none of about 400 chlamydia cases seen at an STD clinic in Colorado reported homosexual activities. 18 This might be due to more efficient transmission or longer infectious periods for cervical chlamydial infections as opposed to rectal infections, as was suggested previously, 32 or it might be due to separate sexual networks.
For men, gonorrhoea was associated with the number of partners in the last month and chlamydial infection with those in the last 6 months. This implies that gonorrhoea was more often 'newly acquired', while chlamydial infection was more often prevalent. This difference should be considered in partner notification services. Next to different time frames of sexual activity, in men the risk for gonorrhoea, unlike chlamydia, increased gradually with higher numbers of partners. A similar tendency was found for gonorrhoea in women (not statistically significant). For chlamydial infection, only a marginal increase was observed in men with three or more partners in the last 6 months compared to less partners and in women a reduction was observed for more than three lifetime partners. Results reported by others demonstrate inconsistencies for the association with the number of partners, both for gender and STD. 15, 19, 33, 34 Gonorrhoea in men was also related to last contact with casual partners, but chlamydial infection was not. A relation between gonorrhoea and acquisition of new sexual partners has been suggested previously. 19, 23 The more prevalent character of chlamydial infection might explain the inability to demonstrate similar results for chlamydial infection, since the last sexual contact might not be the source of infection. For gonorrhoea the relatively rapid development of symptoms 16 might more easily reveal the last sexual contact as the source of the infection. For women, gonorrhoea was more often found among drug using CSW (OR for this specific group was 6.4 after correction for age, native country, trichomoniasis history and number of deliveries). On the contrary, chlamydial infection was less often found among CSW, corresponding with low chlamydia prevalences in addicted CSW in Amsterdam 35 and in clients of CSW attending the Amsterdam STD clinic. 15 The presumed lower transmission probability per sexual contact for chlamydial infection opposed to gonorrhoea 17 might be responsible for the necessity of a more steady relationship for transmission of chlamydia. Furthermore, the lower prevalence among CSW may be due to the use of antimicrobial prophylaxis, although they reported use of antibiotics in the last month only slightly more often than other women (12-13% versus 9%).
In the univariate analyses, a history of genital herpes or genital warts was protective for chlamydial infection and a similar tendency, although not significant, was found for gonorrhoea. In the logistic regression analyses only the association with chlamydial infection in women remained present. This association needs to be confirmed in other studies. Nonetheless, infections with herpes simplex type 2 are found to be strongly associated with high sexual activity of the patient, 36 which again suggests that individuals supporting transmission of C. trachomatis are from different, less sexually active, populations. Alternatively, the association might be explained by decreased sexual activity within a relationship in periods of active virus shedding or by other precautions taken to prevent transmission of the chronic viral infection.
Strong agreement for both STD was found in the higher prevalence among individuals born in Surinam or the Dutch Antilles, after adjustment for sexual behaviour. This observation is in accordance with two other Dutch studies. 37, 38 Sexual surveys have found high degree of within group mixing for two sexual partners in general 39 and also for partners of individuals who ever had chlamydial infection or gonorrhoea. 40 A higher prevalence in the Surinam and Antilles group may increase the probability of infection through this choice of concordant partners.
Differences for Men and Women
For men far more sexual characteristics were associated with each STD than for women. The small number of female gonorrhoea patients (n = 39) may have obscured less strong associations. However, this does not apply to the 146 female chlamydia patients. It may be hypothesized that men acquire their infection through less stable relationships, and transmit the infection subsequently to their regular female partner. Hence, for a woman the sexual behaviour of her partner would be more important for the risk of STD than her own sexual behaviour. This is supported by the association with the reason for visiting the clinic; women who visited because of a sexual partner (at risk, symptomatic or infected), had a higher chlamydia prevalence independent of their own characteristics. This association was absent in men, who primarily visited the clinic for urogenital symptoms. Furthermore, this can be illustrated by the higher chlamydia prevalence for women with only two or three partners in lifetime, probably representing more steady relationships. In men, the prevalence was higher for those with two or more partners in the last 6 months, indicating at least one extra sexual contact in the recent past. Also, male chlamydia patients reported multiple partners in the last 6 months more often (65%) than female chlamydia patients (34%). This was also true for the gonorrhoea patients: 76% of the men versus 26% of the women reported more than one partner in the last 6 months.
General Remarks on the Study Design
We are aware that STD clinic visitors are not representative of the sexually active population at risk for STD, because risk behaviours like homosexual contacts, CSW, multiple partners and intravenous drug use are overrepresented in such a clinic population. 39, 41 Consequently, the prevalences of STD cannot be generalized to populations outside the clinic. The uptake of the STD services by the populations at risk in the Rotterdam area is not known, and it is uncertain whether our results on risk factors were affected by excluding patients attending other health care providers such as general practitioners and obstetric/gynaecology units. However, as a means of identifying correlates for infection, we believe that the diversity in the population was sufficiently large with respect to age, ethnicity, sexual activity, including CSW, clinical presentation and STD status. Besides, the STD clinic contains one of few populations where STD rates are high enough to estimate the effect of several factors simultaneously.
Finally, in this study, cell culture and Gen-Probe PACE 2 were used for detection of chlamydial infections. However, in the recent past, diagnostic methods with markedly improved sensitivity have become available such as the polymerase chain reaction, the ligase chain reaction and the nucleic-acid-sequence-based amplification reaction. [42] [43] [44] Application of these techniques would probably have yielded a higher prevalence of chlamydial infection in our population than currently recognized. Also, misclassification of disease by our less than perfect diagnostic test might have introduced bias in the measures of association in our study. 45 
CONCLUSIONS
In conclusion, in our STD clinic population gonorrhoea was largely confined to individuals with high risk behaviour, who represent only a small group in the general population. 39 However, chlamydial infection seems more diffusely spread into the sexually active general population. These observations imply that, besides sexual health promotion for the control of both STD, specific prevention and intervention programmes for chlamydial infection should be developed and targeted at the sexually active general population. Additionally, while sexual activity was less clearly associated with chlamydial infections in women compared to men it is hypothesized that men often acquire their chlamydial infection through less stable relationships and subsequently infect their regular female partner.
